This study is inspired by the work of Neumann in 2011. In the study, we establish some double inequalities involving the ratio
INTRODUCTION
Euler's gamma function Γ( ) is defined for > 0 by 
for 0≤ ≤ 1 and ∈ + , where denotes digamma function that is defined by the logarithmic derivative of classical gamma function, i.e. ( ) = ln Γ( ) = Γ ′ ( ) Γ( ) . In [2] , Neumann uses the properties of logarithmically convex functions in order to establish some inequalities for this function. Firstly, he gives the following definition.
Definition 1. The function is defined by
  (2) where : → ℝ + , is subinterval of ℝ and is log-convex. Then author obtains the following results. Proposition 2. The function increases with an increase in either or .
Proposition 3. If the function is continuously differentiable on , the following double sided inequalities
holds true for + , + ∈ , ≠ and using
The inequalities (4) are generalizations of the inequalities (1) . Author in [2] also shows the following lemma. 
Diaz and Pariguan define Pochhammer -symbol and -gamma function in [3] :
Definition 5. Let ∈ ℂ, ∈ ℝ and ∈ ℤ + . The Pochhammer -symbol is given by ( ) , = ( + )( + 2 ) … ( + ( − 1) ). They obtain several results that are generalizations of the classical gamma function. The next proposition is some of their results that will be used later in this paper.
Proposition 6. The -gamma function ( ) satisfies the following properties:
i. 
respectively for = 1,2, …. The author also proves the following lemma and theorem in [4] .
Lemma 7. The function ′ ( ) is strictly monotonic on (0, ∞).
Theorem 8. Let > 0, ≥ 0 be real numbers and ≥ 1. Then the function
is strictly decreasing on (0, ∞).
Our motivation for this study is to give -generalizations of the results obtained by Gautschi [1] and Neumann [2] . Then we give some monotonicity properties and obtain some inequalities for summations and multiplications of -gamma function.
MAIN RESULTS
Firstly, we will prove -generalization of Gautschi inequalities (1). 
It is sufficient to show that the function is monotonically decreasing. By differentiation of with respect to , we get Before we obtain the monotonicity result on -gamma function, we need the following lemma. 
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Hence by using the equations (14), (15) and (16), we obtain the result, as desired.
In the following theorem, we will give another monotonicity result on -gamma function. 
Since is positive number, the function ℎ is decreasing. Then for > 0, we have ℎ( ) ≤ ℎ(0) = 0. So we obtain ′( ) ≤ 0 as desired. At last, we want to note that all the results in this work tend to the ones in [2] as → 1.
CONCLUSIONS
In this study we give some inequalities for the ratios of k-analogue of gamma function, which generalize the result obtained by Gautschi. Then we find some monotonicity results for -gamma function. By the aid of these results, we also get some inequalities involving the k-gamma function. The researchers interested in this field can generalize and find different results by using these monotonicity properties and inequalities.
